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INTRODUCTION 
Behaviour in general is an observable activity of 
a whole animal. It involves all the processes by 
which an animal senses its external surroundings and 
respond to the changes it perceives [Carthy., 1956; 
Diether & Stellar, 1958; Cloudsley-Thompson, 1961) . 
This in essence forms the total behavioural component 
in lower animal. Insects with their complex reaction 
and social behaviour enjoy hierarchial dominance in 
terms of behavioural patterns. Still higher, are the 
vertebrates which display instinctive behaviour and 
finally the human beings who alone can look upon 
themselves and become the object of their own thoughts 
and can distinguish the world they know from 
themselves. Jennings (1904) " -showed the 
interdependence of an individual upon its 
physiological state. Herrick (1962) divided behaviour 
into three groups viz., somatic behaviour, visceral 
behaviour and genetic behaviour. He (I.e.) stated that 
they differed only in their manifestation but 
conformed to the basic physiological processes. 
Studies on nematode behaviour were largely 
neglected during the era when extensive research on 
their taxonomy, morphology, biology and physiology was 
being pursued enthusiastically. The reason probcibly 
was their microscopic size and their habitats-marine, 
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freshwater, soil and as parasites of plants and 
animals. The behaviour of nematodes under natural 
condition has almost entirely escaped observation. 
This is true because in the laboratory investigations 
are essentially made under artificial conditions and 
which usually eliminate all other factors except the 
one under investigation. 
The behaviour of nematodes is often assessed in 
terms of activity and locortotary patterns {Green, 
1966; Croll, 1967a, 1970,- 1971) which: are the 
consequence of the sensory inputs (Croll, 1972a) . 
Thus, behaviour may be correlated with the ability of 
nematodes to percieve stimuli. The nematodes can also 
sense and react to different temperatures, electro-
« 
chemical gradients and radox potential, moisture 
gradients, concentrations of mineral salts, pH, carbon 
dioxide, oxygen and micro-organisms as well as the 
attractants/secretions released by the roots (root 
exudates) and the prey individuals (prey attractants). 
In the recent past various behavioural-
activities of plant parasitic and predatory nematodes 
attracted attention of different workers. Aspects 
like the movement of juveniles in the eggs, hatching, 
molting, feeding, defecation, swarming, penetration, 
orientation and sex attraction behaviour have been 
studied- Analysis of various behavioural parameters 
of predatory nematodes has still remained overlooked 
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except the pioneering and innovative efforts made by 
Bilgrami (1983-1996). 
A large number of internal and external factors 
govern behavioural activities of nematodes". Ageing is 
one such factor which determine the outcome of various 
responses. Age affects the activity of the nematodes 
(Zuckerwan et al., 1971), fecundity {Kisiel & 
Zuckerman, 1974), the rate of oviposition and vulval 
contractions (Croll, 1975), sex attraction (Duggal, 
1978a; Tahseen & Bilgrami, 1994)^, -rate of copulation 
(Duggal, 1978b), osmotic fragility, specific gravity 
(Zuckermah et al., 1971, 1972), rate of feeding 
(Bilgrami et al. ,1986a; Bilgrami & Jairajpuri, 1990) 
and their attraction towards the roots (Bilgrami et 
al., 1985a) and towards prey (Bilgrami & Jairajpuri, 
1988) . 
Many observations were made on the predatory 
behaviour of nematodes which established the 
predatory abilities of nematodes (Bilgrami et al., 
1983, 1984, 1986b; Bilgrami, 1992a; Bilgrami & 
Kulshreshtha, 1994; Kulshreshtha et al., 1993), 
dorylaim predators (Bilgrami, 1992b, 1993, 1995; Khan 
et al., 1991) nygolaim predators (Bilgrami et al., 
1985c; Bilgrami, J.992) and diplogasterid predators 
(Bilgrami & Jairajpuri, 1988, 1989a, 1989b, 1989c). 
There are however, little informations available-
on the attraction of predatory nematodes towards their 
prey. Being, one of the most important attribute of 
an efficient biological control agent, chemoattraction 
behaviour of predatory nematodes has remained totally 
neglected barring the only significant observations 
made by Bilgrami & Jairajpuri (1989a, 1989b, 1989c). 
The predatory nematodes may be divided into three 
different categories depending upon their mode of 
feeding and type of feeding apparatus. The first t>'pe 
of predators are those which feed by cutting the body 
of prey and sucking its contents. These predators are 
unable to engulf their prey whole but are provided 
with well developed buccal cavity. These belong to 
the order Diplogasterida which respond positively 
towards the secretions of their prey 
(chemoattraction). The second type of predators are 
those which feed by the combined action of cutting and 
sucking as well as at times engulfing the prey whole. 
Such predators belong to the order Mononchida. These 
predators posses a strong and large buccal cavity 
provided with teeth, tooth and denticles. Mdnonchs 
prey upon nematodes by chance (Bilgrami et al., 1984). 
The group of predators which feed by puncturing the 
cuticle pt prey and sucking the body contents of prey 
are called stylet bearing predators and they belong to 
the sub-orders Dorylaimina, Nygolaimina and 
Aphelenchina. These predators respond positively 
5 
towards attractants released by "their prey. Dorylaim, 
nygolaim and aphelenchid predators take comparatively 
more time to reach the feeding sit-e. These predators 
also aggregate around an injured prey at feeding 
sites in lesser numbers (2-4) (Jairajpuri & Bilgrami, 
1990) and forms the third group of predators. 
The abilities of diplogasterid predators to 
respond towards the secretions of their prey increase 
their chances of making encounters with the prey and 
thus influencing their rate of predation CBilgrrami, 
1990b). In mononchs, predator-prey encounters depend 
only upon chance encounters. The absence of 
chemoattraction in mononchs is compensated by the 
presence of strong and armed buccal cavity as well as 
their ability to swallow a prey live and intact. The 
level of chemo-perception in dorylaim and nygolaim 
predators for prey attractants varies from species to 
species and individual to individual (Doncaster & 
Seymour, 1973, Bilgrami, 1990a). 
The attraction of Mononchoides longicaudatus and 
M. fortidens is governed by different biotic and 
abiotic factors including the distance of predators 
from the source of attraction (prey). The orientation 
of these predators is determined by their willful 
movements towards their prey (Poineer & Henson, 1986) 
and probing movements (Ward,. 1976; Seymour et al., 
1983) . The location of prey/bacteria by these 
predators depends upon papillae and amphids (McLaren, 
1976; Wright, 1983). 
With so little informations available on the 
migration of' predatory nematodes towards their prey in 
response to their secretions, he present studies 
were made on a dorylaim, Mesodorylaimus bastianji and 
nygolaim predator, Aquatides thornei to study their 
chemo-perception behaviour towards their prey. The 
thesis presents a detailed and comparative attraction 
profile of Mesodorylaimus bastiani and Aquatides 
thornei towards prey individuals belonging to 
different prey trophic categories. Besides, the 
influences of biotic and abiotic factors such as agar 
concentrations, agar thicknesses, temperatures, 
starvation of predators, prey density, period of 
incubation and distance of prey etc., were also 
studied. Such studies are made for the first time on 
any dorylaim or nygolaim predators. Present studies 
establish that dorylaim and nygolaim predators also 
respond to secretions of their prey similar to 
diplogasterid predators (Bilgrami & Jairajpuri, 1988) 
unlike what was thought and believed earlier. 
Results obtained from the present study may be 
helpful in (1) understanding the mechanisms and 
principles involved in chemoperception of dorylaim and 
nygolaim predators towards their prey (2) determining 
the suitable combinations of predators and prey (3) 
enhancing the predatory activities of dorylaitn and 
nygolaim predators by using some biotechnological 
techniques and (4) manipulating the biotic and abiotic 
influences to achieve maximum activity of these 
predators. 
The present observations on the chemo-perception 
behaviour of Mesodorylaimus bastiani and Aquatides 
thornei should also help in understanding the 
predator-prey relationships as well as executing 
biological control programs successfully using 
predatory nematodes as agents if not alone than in 
integrated nematode management programs. 
^^mjjPA? ^W MW^^^ 
MATERIALS AND METHODS 
SOIL SAMPLING: Soil samples from around roots of 
various field crops, fruit trees, flowering .plants 
from a depth of 10-25 cm were collected and .kept in 
polythene bags. All relevant informations such as 
host, locality, date of collection etc., were noted. 
The samples were brought to the laboratory and 
processed to extract the nematodes. 
PROCESSING OF SOIL SAMPLES: The soil samples were 
processed by Baermann's funnel and decantation 
techniques. 500 g of soil was placed in ^  bucket and 
thoroughly mixed with a small amount of water. The 
debris and stones were removed. The bucket was then 
filled with water to about 3/4th of its volume and 
stirred gently to make a homogeneous suspension. This 
was left undisturbed for about 1/2 a minute to allow 
the heavy particles of soil to settle down at the 
bottom. The muddy suspension was then poured into 
another bucket through a course sieve (mesh no. 8; 
pore size 2 mm) to retain debris, roots and leave. 
The suspension in the bucket was then passed through a 
sieve (mesh size = 300; pore size 53 urn) on which were 
caught the fine soil particles together with the 
nematodes. The process was repeated thrice for good 
recovery of nematodes. 
ISOLATION OF NEMATODES: The residue on the sieve was 
collected in a beaker and poured on a coarse sieve 
lined with tissue paper. The sieve was than placed on 
large Baermann's funnel containing water sufficient to 
touch the bottom of the sieve. The stem of the funnel 
was fitted with a stoppered rubber tubing. The 
nematodes migrated from the sieve into clear water of 
the funnel into a cavity block. When the nematodes 
had settled at the bottom the excess water was 
decanted carefully with a pipette. 
PREPARATION OF AGAR MEDIUM: To prepare agar medium to 
study chemoattraction in predatory nematodes and to 
culture predaceous and saprophagous nematodes one gram 
of Difco-agar (Bacteriological grade) was mixed with 
100 ml distilled water in a beaker and boiled for few 
minutes over an electric heater. The hot suspension 
was then poured in clear Petri-dishes and left 
undisturbed for cibout an hour or so to allow agar to 
cool and solidify. 
CDLTDRING OF PREDATORY AND PREY NBgATODES: Mesodo-
rylaimus basticuai, Aquatides thornei and different 
species of saprophagous nematodes viz., Chiloplacus 
symmetricus, Acrobeloides sp., Acrobelus sp., 
Rahdbitis sp., Mesorhabditis sp. were cultured in 
Petri-dishes containing 1% water agar using techniques 
of Bilgrami & Jairajpuri (1989J) . 
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Both species of predatory nematodes were cultured 
separately using Rhabditis sp., as prey. Five mg of 
infant milk powder (Lactogen) was spread on the 
surface of the agar to encourage bacteria to grow. 
The bacteria grown on the surface of the agar served 
as food for the predatory as well as saprophagoas 
nematodes. When the culture became old and the 
population of nematodes declined, fresh cultures were 
maintained under laboratory conditions. The plant 
parasitic nematodes viz., endodermal, epidermal and 
cortical feeders and virus vectors were isolated fresh 
from soil samples collected from different hosts and 
locality for various experiments (Table - I) . These 
nematodes were sterilized before subjecting them for 
different experimental tests. 
HANDLING OF NEMATODES: The nematodes when required in 
small numbers they were hand picked with the help of 
bamboo splinter from the culture dishes or the water 
suspension. When required in large numbers, the 
nematodes were extracted from the culture with the 
help of Baermann's funnel techniques. The agar 
containing nematodes in culture was cut into smaller 
pieces and placed on a sieve lined with tissue paper. 
To extract out the nematodes the sieve was then placed 
in funnel filled with water. Most of the active 
nematodes migrated from the agar pieces into the clean 
water of the funnel within 24 h. 
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TABLE - I 
LIST OF PREY NEMATODES BELONGING TO DIFFERENT PREY 
TROPHIC GROUPS USED AS PREY 
The following species of prey nematodes 
belonging to different prey trophic groups were used 
as prey. 
Prey trophic 
Groups 
SAPROPHAGOUS 
ENDODERMAL 
FEEDERS 
EPIDERMAL 
FEEDERS 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
1. 
2. 
3. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Species of prey 
Chiloplacus synmetricus 
Mesorhabditis sp. 
Acrobelus sp. 
Tobriliis sp. 
Rhabditls sp. 
Cephalobus sp. 
Acrobeloides sp. 
Meloidogyne incognita j uv. 
Anguina tritici juv. 
Heterodera mothi juv. 
Hirschmanniella oryzae 
Tylenchorhynchus mashhoodi 
Hqplolaimus indicus 
Helicotylenchus indicus 
Scutellonema sp. 
Basiria sp. 
Aphelenchoides sp. 
Source 
Culture 
Culture 
Culture 
Culture 
Culture 
Culture 
Culture 
Root gall 
wheat 
galls 
cysts 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Table-I contd. 
Table-I Contd. 
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Prey trophic 
Groups 
VIRUS 
VECTORS 
CORTICAL 
FEEDERS 
PREDATORS 
1. 
2. 
3. 
4. 
1. 
2. 
1. 
2. 
3. 
4. 
Species of prey 
Xiphinema basiri 
Paralongidorus citri 
Longidorus sp. 
Paratrichodorus sp. 
Hemicriconemoides 
mangiferae 
Heaiicycliophora 
dhirendri 
Mononchus aquaticus 
Mesodorylairaus bastiani 
Aguatides thoiniei 
Mononchoides fortidens 
Source 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Freshly 
isolated 
Culture 
Culture 
Culture 
Culture 
n 
GENERAL EXPERIMENTAL CONDITIONS: Mesodorylaimus 
bastiani and Aquatides thomei were cultured in Petri-
dishes containing 1% water agar. In all experiments 
the attraction of Mesodorylaimus bastiani and 
Aquatides thomei was tested in 2 nun thick layer of 
1% v:ater-agar using five individuals of prey nematodes 
at 28 ± 2°C. Since the most suitable concentration of 
water agar was 1% and thickness of agar layer was 2 mm 
that various experiments were performed using these 
characteristics. The nematodes were inc^ ubated for 16 
h in Petri-dishes containing autoclaved water agar 
(without bacteria) prior to the inoculation of the 
predators. The distribution of predators was recorded 
after 6 h. Each experiment was replicated fifteen 
times. The nematodes which were extracted fresh from 
the soil were sterilized with 0.01% mercuric chloride. 
Unless, mentioned other wise, the conditions remained 
identical in all the experiments. 
PETRI-DISH EXPERIMENTS (Mean Log Method) (FIG. H : 
All experiments were carried out in 5.5 cm diameter 
Petri-dishes, divided into three zones viz., inner, 
middle and outer by drawing two concentric circles 0.5 
and 2.5 cm in diameter on the bottom of the Petri-
dishes (Fig. 1). A plastic straw pipe 5 mm high, 5 mm 
in diameter with a small piece of filter paper glued 
at one end was placed verticai;Ly in the inner zone of 
the Petri-dishes with the filter paper in contact with 
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OUTER ZONE STFWW PIPE 
INNER ZONE 
/ 
li/HDDUEZONE 
REFERENCE CIROLE MNER CIRO-E 
Fia 1 DESIGN OF PETRI-CWSH EXPERIMENT 
(MEAN LOG SCORE) 
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the Petri-dish. Water agar was then poured into the 
Petri-dishes and straw pipe to make a 2 mm thick agar 
layer. Twenty five live or excised (cut in two pieces) 
prey nematodes were released in straw pipe and left 
for incubation for required period of time. • Five 
predators were then released at the periphery of the 
middle zone. The distribution of the predators was 
recorded and scores were obtained by summing up the 
product of the number of worms in each zone with their 
corresponding weighting factors (Table - II) . The 
weighting factors were obtained by dividing the area 
of outer zone by that of each of the three zones 
(Table - III) (Bilgrami & Jairajpuri, 1988) .In the 
text MLS stands for "Mean Log Score. 
ATTRACTION OF MESODORYIiAIMUS BASTIANI AND AQDATIDES 
THORNEI TOWARDS PREY 
Attraction of Mesodorylairaus bastiani and 
Aquatides thornei was tested separately towards 
excised (cut in two pieces) and non-excised (live) 
Hirschmanniella oryzae and agar containing bacteria 
(cultivated on agar by adding Lactogen milk powder). 
Petri-dishes without prey or bacteria served as 
control. Observations were made at 2, 4, 6, 8, 10 and 
12 h intervals. 
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TABLE - II 
TWENTY ONE POSITIONS NEMATODES (PREDATORS) CAN 
OCCUPY WITH THEIR RANKS AND SCORE 
Inner Middle Outer Rank Score Log score 
Circle Circle Circle 
5 0 0 
4 1 0 
4 0 1 
3 2 o 
• 3 1 1 
3 0 2 
2 3 0 
2 2 1 
2 1 2 
2 0 3 
1 4 0 
1 3 1 
1 2 2 
1 1 3 
1 0 4 
0 5 0 
0 4 1 
0 3 2 
0 2 3 
0 1 4 
0 0 5 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
470 
380 
377 
290 
286 
284 
200 
197 
194 
191 
110 
107 
104 
101 
98 
20 
17 
14 
11 
8 
5 
2.67 
2.57 
2.57 
2.46 
2.45 
2.45 
2.30 
2.29 
2.28 
2.28 
2.04 
2.02 
2.01 
2.00 
1.99 
1.30 
1.23 
1.14 
.1.04 
0.90 
0.69 
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TABLE - III 
AREA AND WEIGHTING FACTORS FOR THE ZONES 
MARKED ON THE AGAR PLATES 
Area (Sq. mm) 
Weighting factor 
Inner 
circle 
20 
94 
Middle 
circle 
471 
4 
Outer 
circle 
1885 
1 
18 
ATTRACTION OP MESODORYLAIMOS BASTIANI AND AQDATIDES 
THORNEI TOWARDS PREY NB4AT0DKS BELONGING 
TO DIFFERENT PREY TROPHIC GROUPS 
Attraction of Mesodoirylaimus bastiani and 
Aquatides thornei was tested separately towards 
excised and non-excised individuals of nematodes 
belonging to different,prey trophic groups viz., 
saprophagous, endodermal, cortical and epidermal 
feeders, predators and virus vectors (Table - I) by 
Petri-dish experiments. 
FACTORS INFLUENCING ATTRACTION OF MESODORYLAIMUS 
BASTIANI AND AQUATIDES THORNEI 
To determine the effect of the following biotic and 
abiotic factors on the chemoperception, live adult 
Hirschmanniella oryzae and the second stage juveniles 
of Meloidogyne incognita were used as prey. 
Mesodorylaimus bastiani and Aquatides thornei were 
tested separately towards individual prey nematodes. 
EFFECT OF PREY NUMBERS: To observe the effect of prey 
numbers on the attraction of Mesodorylaimus bastiani 
and Aquatides thornei 25, 50, 75, 100, 125, 150, 175, 
200, 225 and 250 prey nematodes were placed in the 
straw pipe. They were incubated prior to the 
inoculation of predators. 
EFFECT OF DURATION OF INCUBATION OF PREY NEMATODES: 
Prey nematodes were incubated for 4, 8, 12, 16, 20 and 
19 
24 h by placing in the straw pipe of the separate 
Pet r i -d ishes to allow dispersion of prey a t t r a c t a n t s 
in the medium. After i ncuba t ion Mesodorylaimus 
bastiani and Aquatides thomei were released and t h e i r 
d i s t r ibu t ion was recorded a f te r the desired period. 
EFFECT OF TKMPKRATDRES: Prey nematodes were incubated 
at 5, 10, 15, 20, 25, 30, 35 and 40 °C to determine 
the e f f ec t of temperatures on the a t t r a c t i o n of 
Mesodorylaimus bastiani and Aquatides t h o m e i towards 
Hirschmaimiella oryzae and Aquatides thomei . After 
incubation, the predators were released and P e t r i -
dishes containing prey and predators were again placed 
a t the same tempera tures a t which they were kept 
e a r l i e r . Observations on the d i s t r i b u t i o n of preda-
tors were made when required. 
EFFECT OF PERIOD OF STARVATION OF PREDATORS: 
Mesodorylaimus bas t ian i and Aquatides thornei were 
starved for 0 (fresh), 2, 4, 6, 8, 10 and 12 days by 
p l ac ing them in c a v i t y b locks c o n t a i n i n g water 
(without prey). Predators were t ransfer red to fresh 
water each day. Day 0 refers to fresh predators (well 
fed) each group of s t a r v i n g p r e d a t o r s was t e s t e d 
s e p a r a t e l y towards p r e v i o u s l y incuba ted prey 
nematodes. 
EFFECT OF AGAR CONCENTRATIONS: To observe the e f f e c t 
of agar concentrations, the a t t r a c t i o n of Mesodory-
laimus bas t ian i and Aquatides thornei was t e s t e d 
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towards the two species of prey in Petri-dishes 
containing 1, 2, 3, 4, 5 and 6% water agar. Separate 
experiments were made for each predator at different 
concentrations of water agar. 
EFFECT OF AGAR THICKNESSES: To observe the effect of 
different thicknesses of water agar on the attraction 
of Mesodorylaimus bastiani and Aquatides thomei, the 
predators were released in Petri-dishes containing 2, 
4, 6, 8 and 10 mm thick agar layers incubated 
previously with desired number of prey nematodes. 
EFFECT OF DISTANCE OF NEMATODES FROM PREY (Fig. 21: 
The effect of the distance of predators from the 
prey on their attraction was tested in 7 cm diameter 
Petri-dishes containing 1% water agar. The dishes 
were marked at the bottom by straight lines (Fig. 2) 
into seven zones and numbered serially as 1, 2, 3, 4, 
5, 6 and 7 (Bilgrami et al., 1985). A plastic straw 
pipe with one end sealed with a piece of filter paper 
was placed vertically in zone 1 so that the sealed end 
remained inside the agar. Prey nematodes, 
Hirschmanniella oryzae or Meloidogyne incognita 
juveniles were released in the straw pipe and the 
whole set was left for incubation for desired period 
of time (general conditions as mentioned above). 
Twentyfive predators were then released at different 
points in zone 2. Similarly, predators were released 
in the zones 3, 4, 5, 6 and 7 of separate Petri-dishes 
21 
FIQ.2 EXPERIMENTAL DESIGN TO TEST THE 
INFLUENCE OF DISTANCE ON THE ATTRACTION 
and observations were made after 6 h. Attraction of 
the two species of predators viz., Mesodorylairaus 
bastiani and Aquatides thomei was tested in separate 
Petri-dishes using the two species of prey separately. 
^Rg^PJI^ 
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RESULTS 
Prey searching behaviour of Mesodorylaimus 
bastiani and Aquatides thornei was studied in agar 
plates. Their responses were tested towards the 
secretions released by different species of prey 
nematodes belonging to the five different prey trophic 
groups viz., saprophagous, endodermal feeders, 
cortical feeders, epidermal feeders, predatory 
nematodes (as prey) and virus vectors. Various hiotic 
and abiotic factors which influence the perception 
threshold level of predators and affect their degree 
of attraction towards prey were also studied. The 
results obtained out of the above experiments were 
subjected to suitable statistical tests. 
ATTEiACTION OF MESODORYLAIMUS BASTLANI AND AQUATIDES 
THORNEI TOWARDS PREY 
(Fig. 3 - 14) 
Both species of dorylaira and nygolaim predators 
viz. , Mesodorylaimus bastiani and Aquatides thornei 
responded positively towards the secretions released 
by Hirschmanniella oryzae (live or excised) which 
was used as their prey. 
ATTRACTION TOWARDS BACTERIA: Unidentified bacteria 
when used as prey failed to elicit any significant 
response from the two species of predators (p > 0.05; 
Fig. 4) . The attraction profile of Mesodorylaimus 
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Ct 0 
bastiani and Aquatides thomei during an observation 
period of 12 h was ident ica l to the control (Fig. 3 & 
A). Trends m Fig. 4, however, i n d i c a t e w i l l f u l 
movement of Mesodorylairaus bastiani but only in 8 h 
where the a t t r a c t i o n (MLS = 1.63; Fig . 4) 'was 
s ignif icant ly more than the control (MLS = 1.41, p < 
0.05; Fig. 3 Sc 4) . The d i s t r ibu t ion of Mesodorylaimus 
bastiani in 8 h corresponded to ranks 4, 5, 6, 7, 8 
and 13 (Fig. 5) while that in the absence of prey 
(control) corresponded to 2, 3, 4, 5, 6 and 7 (Fig. 
7, D) . The d i s t r i b u t i o n of the two p r e d a t o r s 
Mesodorylaimus bastiani and Aquatides thomei in the 
presence and absence of b a c t e r i a dur ing 12 h i s 
depicted in Fig. 5, 6, 7 & 14. 
ATTRACTION TOWARDS HIRSCHMANNIELLA ORYZAE: The 
a t t r ac t ion of Mesodorylaimus bastiani (r = 0.64, p < 
0.05, Fig. 8) and Aquatides thomei (r = 0.78, p < 
0 .05, Fig . 9) increased s i g n i f i c a n t l y with the 
increase irf the period of observation 8 h. The 
degree of a t t rac t ion of the two species of predators 
decreased towards prey af te r 8 h in a l l p r o b a b i l i t i e s . 
Mesodorylaimus bas t ian i (Fig. 8) and Aquatides 
thomei (Fig. 9) perce ived s e c r e t i o n s of 
Hirschmanniella oryzae and responded d i f fe ren t ly but 
pos i t ive ly towards in tac t (live) and excised (cut in 
two pieces) prey individuals . Excised individuals of 
Hirschmanniella oryzae a t t r a c t e d maximum number of 
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Aquatides thornei (MLS = 2.28, p < 0.05; Fig. 9) in 6 
h and Mesodorylaiimis bastiani (MLS = 2.24, p < 0.05) . 
in 6 to 8 h (Fig. 8). The distribution of 
Mesodorylairaus bastiani corresponded to ranks 7, 8, 
12, 14, 16 and 18 (Fig. 10, C) and that of Aquatides 
thornei to ranks 11, 12, x3, 14, 15 (Fig. 12, C) . 
When the attraction responses of Mesodorylairaus 
bastiani and Aquatides thornei were tested towards 
live and non-excised individuals of Hirschmanniella 
oryzae, it was observed that the attraction of 
predators was less as compared to the previous cases 
(Fig. 8 & 9) . Maximum attraction of the two 
predators, Mesodorylairaus bastiani (Fig. 8) and 
Aquatides thornei (Fig. 9) was recorded in 6-8 h (MLS 
= 2.10, p < 0.05) towards non-excised individuals of 
prey. The distribution of the Mesodorylairaus bastiani 
corresponded to ranks 7, 8, 9, 11, 12, 14 and 15 (Fig. 
11, D) and that of Aquatides thornei corresponded to 
ranks 6, 7, 8, 9, 10, 11, 13 and 19 (Fig. 13, D) in 
presence of live or non-excised individuals of 
Hirschmanniella oryzae. The attraction of the two 
species of predators towards non-excised individuals 
of prey nematodes also depended upon the period of 
observation similar to the excised individuals of 
Hirschmanniella oryzae. The degree of attraction 
towards non excised prey individuals increased upto 8 
h for Aquatides thornei and Mesodorylairaus bastiani 
(r = 0.78 and 0.78, p < 0.05). 
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IFia 1A: DISTRIBUTION OF AQUATIDES THORNEI IN 
ABSENCE OF PBETmmmiJWrm»r 2h; 
B • After 4h; C - After 6h; D - After dfi; 
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.•^n 
The pattern of distribution of Mesodorylaimus 
bastiani and Aguatides thomei in absence of prey 
secretions as indicated in Fig. 7 & 14 corresponded to 
lower ranks. These visualizes the distribution 
pattern of the two species of predatory nematodes. 
ATTRACTION OF MESODORYLAIMUS BASTIANI AND AQUATIDES 
THORNEI TOWARDS PREY NEMATODES BELONGING 
TO DIFFERENT PREY TROPHIC GROUPS 
Attraction behaviour of two species of dorylaim 
and nygolaim predators was tested towards species of 
prey nematodes belonging to different prey trophic 
groups viz., saprophagous, endodermal, epidermal and 
cortical feeders, virus vectors and predaceous. Both 
species of predators behaved differently and showed 
differential chemotactic responses. 
SAPROPHAGOUS NEMATODES (Fig. 15-20): All species of 
saprophagous nematodes viz., Chiloplacus symmetricus, 
Acrobeloides sp., Acrobelus sp., Tobrilus sp., 
Rhabditis sp., Mesorhabditis sp. and Cephalobus 
sp., attracted Mesodorylaimus bastiani and Aquatides 
thomei but the degree of attraction of two predators 
varied from prey to prey. The excised individuals of 
all the saprophagous nematodes elicited predator's 
response more than the non-excised or live prey. 
Mesodorylaitnus bastiani was attracted in maximum 
numbers towards excised (MLS = 2.28, p < 0.05) and 
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FIG.15:ATTRACTION OF AQUATIDES THORNEI 
TOV^RDS EXCISED AND NON-EXOtSED INDIVIDUALS 
n 
non-excised (MLS = 2.05, p < 0.05) Mesorhabditis sp. 
(Fig. 15, B) and Rhabditis sp. (MLS - 2.08, p < 0.05; 
Fig. 15, E) with the least degree of variation (CV = 
5-6%) . The distribution of Mesodorylairaus bastiani in 
presence of excised Mesorhabditis sp., and Rhabditis 
sp., corresponded to ranks 10, 11, 12, 13, 14, 15 
(Fig. 17, F) and 8., 9, 10, 12, 13, 14, 15 (Fig. 17, C) 
and 6, 7, 9, 10, 11, 12 (Fig. 18, F) and 8, 9, 10, 11, 
12, 13, (Fig. 18, C) respectively. 
The excised and non-excised individuals of 
Acrobeloides sp. (Fig. 15, D) and Tobrilus sp. (Fig. 
15, G) were least attractive to Mesodorylairaus 
bastiani. The distribution of Mesodorylaimus bastiani 
corresponded to ranks 6, 7, 8, 9, 10, 11 (Fig. 17, t) 
and 6, 7, 8, 9 (Fig. 18, D) respectively in the 
presence of excised and non-excised individuals of 
these prey. The attraction profile of Mesodorylaimus 
bastiani towards their prey was inconsistent as the 
values of CV are quite high (CV ^ 21-22%) . Aquatides 
thomei responded similarly to the secretions of 
saprophagous prey as did Mesodorylaimus bastiani. 
However, Rhabditis sp., was the most preferred species 
of saprophagous prey instead of Mesorhabditis sp. The 
attraction of Aquatides thoimei towards excised (MLS ^ 
2.30, p < 0.05; Fig. 16, E) and non-excised (MLS = 
2.19, p < 0.05; Fig. 16, E) individuals of Rhabditis 
sp., was most consistent having CV = 2 and 7% 
respectively. In the presence of the excised and non-
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excised prey individuals Aquatides thornei was 
distributed to higher ranks viz., 13, 14-, 15, 16 (Fig. 
19, C) and 8, 11, 12, 13, 14, 17 (Fig. 20, C) 
respectively. The distribution of Aquatides thornei 
to lower ranks in the presence of excised ' (Fig. 19, A 
& D) and non-excised (Fig. 20, A & D) Acrobelus sp., 
and Tobrilus sp., made them least attractive towards 
them (MLS = 1.62-1.72, p < 0.05; Fig. 16, C & D) . 
There was significant variation in the degree of 
responses of Mesodorylaimus bastiani towards their 
prey (CV = 21-22%). 
EPIDERMAL FEEDERS (Fig. 21-26): Similar to the 
saprophagous nematodes Mesodorylaimus bastiani (Fig. 
21) and Aquatides thornei (Fig. 22) migrated more 
towards the secretions of excised individuals of 
epidermal feeders, than the live or intact 
individuals. However, Helicotylenchus indicus was an 
exception whose excised individuals did not attract 
either Mesodorylaimus bastiani (MLS = 1.48; Fig. 21, 
C) and Aquatides thornei (MLS = 1.42; p > 0.05; Fig. 
22, C) in comparison to the intact or live individuals 
of Helicotylenchus indicus (MLS = 1.71; Fig. 21, C) 
and (MLS = 1.79; p < 0.05; Fig. 22, C) respectively. 
Secretions of excised individuals of 
Hirschmanniella oryzae (Fig. 21, A) and i^helenchoides 
sp. (Fig. 21, G) elicited maximum response of 
Mesodorylaimus bastiani (MLS = 2.19 and 2.20, 
44 
ED NON-exciseo PHEY H D EXCISED PREY 
2 6 
M 
e 
A 
N 
L 
S 
c 
0 
R 
E 
2 -
1.6-
0.5-
^ t^ 
P 
A • H. QRYZAE; B •. 
c 0 e p a 
EPIDERMAL f ECOERS 
C '.HEL INOtCUft PPHOPJUDJCUS. 
E • ST^TgLLOMEMA SP# - JMlBlAr SP;<3 « APHBUENCHQtDefl SP-
F I Q 2 U T T R A C T I 0 N O F M E S O D O R Y L A I M U S BA8T1AN1 TOWARDS 
EXCISED AND N<»l-eXCI3ED INDIVIDUALS OF 
EPIDERMAL FEEDERS 
C D NON-EXCISED PREY C D EXCISED PREY 
2.6 
M 
E 
A 
N 
L 
0 
Q 
8 
C 
0 
R 
E 
1 6-
0.6 
iS 
i £ 
(L 
B 
fji 
I' 
Q C D E P 
EPIDERMAL f EEDERS 
A • bLQBUA&i B • T. MAfltiHOOPfe C • HEL IHMCyft tWQPJMmcus. 
E • aCUTELLONEMA aPiP -JBAfllBIA 8P|<1' ArHELBNCHOIPBfl 9W. 
Fia22ATTRACTION OF AQUATIDES THQRNEI TOWARDS 
EXCISED AND NON-EXCISED INDIVIDUALS OF 
EPIDERMAL FEEDERS 
45 
respectively, p < 0.05) . The responses of Aquatides 
thoraei was also maximum towards Hirschmanniella 
oryzae (Fig. 22, A) . Predators showed least degree of 
variation (CV = 6-7%) in their migration towards 
excised individuals of Hirschmanniella oryzae and 
Aphelenchoide^ sp. The distribution of Mesodoryl aitnus 
bastiani corresponded to ranks 7, 9, 10, 11, 12, 13, 
14, 15, 16 (Fig. 23, G) in the presence of 
excised Hirschmanniella oryzae while to ranks 9, 10, 
11, 12, 13, 15 (Fig. 23, A) in the presence of excised 
Aphelenchoides sp. The excised individuals of rest of 
the prey individuals viz., Tylenchorhynchus tnashhoodi 
(Fig. 21, B) , Scutellonema sp. (Fig. 21, E) and 
Basiria sp. (Fig. 21,F) belonging to the epidermal 
feeders also attracted Mesodorylairaus bastiani (MLS = 
2.13-2.20). However, the degree of attraction was 
less than Hirschmanniella oryzae and Scutellonema sp. 
with a least degree of variability (CV = 6-9%) . 
Aquatides thomei also exhibited identical attraction 
profile (MLS = 2.19 - 2.30) towards excised 
individuals of the above prey nematodes (Fig. 22). The 
attraction of both species of predators towards live 
Helicotylenchus indicus was most inconsistent (CV = 
24%) . 
Non-Excised individuals of Hirschmanniella 
oryzae (Fig. 21, A; 22, A), Tylenchorhynchus mashhoodi 
(Fig. 21, B; 22, B) and Scutellonema sp, (Fig. 21, E; 
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22, E) were the most attractive species of epidermal 
feeders (MLS = 2.02-2.13) (p < 0.05). The attraction 
profile of Mesodorylaimus bastiani and Aquatides 
thomei towards their non-excised prey was quite 
consistent (CV = 6-9%) . The distribution of 
Mesodorylaimus bastiani in the presence of attractants 
of non-excised individuals of Scutellonema sp. (Fig. 
24, C) , Tylenchorhynchus mashhoodi (Fig. 24, F) and 
Hirschnanniella oryzae (Fig. 24, G) corresponded to 
ranks 6, 7, 9, 10, 11, 15 17; 7, 8, 9, 10, 11, 12, 13 
and 6, 8, 9, 10, H , 13, 14 respectively. The 
distribution of Aquatides thornei corresponded to 
ranks 8, 9, 10, 11, 12, 13, 14 and 17 in presence of 
Scutellonema sp. (Fig. 26, C) to ranks 7, 8, 13, 15, 
16 and 17 in presence of Tylenchorhynchus mashhoodi 
(Fig. 26, F) and to ranks 9, 11, 12, and 13 in 
presence of non-excised individuals of Hirschmanniella 
oryzae (Fig. 26, G) . Mesoflorylaimus bastiani when 
tested towards the secretions released by the live 
individuals of this prey trophic category it behaved 
identically and maximally towards Tylenchorhynchus 
mashhoodi (MLS = 2.04, CV = 5%; Fig. 21 B) , 
Scutellonema sp. (MLS = 2.05, CV = 13%; Fig. 21, E) ; 
Basiria sp. (MLS = 2.04, CV = 12%; Fig. 21, F) and 
Aphelenchoides sp. (MLS = 2.04, CV = 5%; Fig. 21, G) . 
Hoplolaimus indicus and Helicotylenchus indicus 
attracted least number of both species of predators 
(MLS = 1.79 - 1.90) (Fig. 21, C & D & 22, C & D) with 
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a high degree of variation (CV = 17-21%) . Figures 24 
and 26 presents the distribution patterns of 
Mesodorylaimus bastiani and Aquatides thornei 
respectively in presence of non-excised individuals of 
epidermal feeders. 
ENDODERMMi PEEPERS (Fig. 27-30): Both species of 
dorylaim and nygolaim predators exhibited strong 
attraction to the secretions of the second stage 
juveniles of the excised individuals of endodermal 
feeders in comparison to the secretions released by 
live and intact individuals (Rig. 27) . Mesodorylaimus 
bastiani preferred second stage juveniles of 
Heterodera mothi most and migrated most towards them 
(MLS = 2.15, CV = 7%; p < 0.05; Fig. 27, C) . Its 
distribution corresponded to the ranks 7, 8, 9, 12, 
13, 14 (Fig. 29, A) . Aquatides thornei, however, 
showed high degree of perception (MLS = 2.26, p < 
0.05) towards the secretions released by excised 
individuals of the second stage juveniles of Anguina 
tritici (Fig. 28, B) with a lesser degree of variation 
(CV = 5%) . The distribution of Aquatides thornei 
corresponded to the ranks 7, 12, 13, 14 and 15 (Fig. 
30, C) in presence of excised and to ranks 7, ii, 12, 
13, 14 and 16 (Fig. 30, D) in the presence of non-
excised individuals of the second stage juveniles of 
Anguina tritici. Both species of predators were least 
attractive to the secretions of excised individuals of 
Meloidogyne incognita (MLS = 2.03 - 2.17; Fig. 27, A 
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& 28, A) . The distribution of and Aquatides thomei 
in the presence of excised or non-excised individuals 
of Meloidogyne incognita corresponded to ranks 7, 9, 
10, 12, 13, 14, 15 (Fig. 30, E) and 7, 8, 9, 10, 12, 
13 (Fig. 30, F) respectively. Mesodorylaimus bastiani 
was least attractive to live Meloidogyne incognita 
(MLS = 1.91, CV = 13%; Fig. 27, A) and Aquatides 
thomei to Heterodera mothi (MLS = 1.97, CV = 9%, Fig. 
28, C). 
VIRUS VECTORS (Fig. 31-14) : Aquatides thomei 
exhibited maximum attraction (MLS = 2.20, CV = 11%) 
towards the excised individuals of Paralongidorus 
citri (Fig. 31, B) and minimum (MLS = 1.78, CV 24%) 
towards Paratrichodorus sp. (Fig. 31, D) . Its 
distribution in the presence of the above prey 
corresponded to ranks 4, 5, 6, 7, 8, 10, 11 (Fig. 34, 
A & B) and to ranks 6, 7, 8, 9, 11, 13, 15 (Fig. 34, E 
& F) respectively. When tested the responses of 
Aquatides thornei towards the live or intact 
individual of virus vectors, it was most attractive 
(MLS = 2.02, CV = 11%) (p < 0.05) towards 
Paralongidorus citri (Fig. 32, B) and least (MLS = 
1.61, CV = 24%) towards Paratrichodorus sp. (Fig. 32, 
D) . Figure 34 shows the ranks in which Aquatides 
thomei was distributed in the presence of excised 
and non-excised individuals of prey. 
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VIRUS VECTORS 
The non-excised individuals of Paralongidorus 
citri (Fig. 31, B & 32, B) and Longidorus sp. (Fig. 31 
C & 32, C) attracted maximum individuals of 
Mesodorylaimus bastiani (MLS = 2.00, CV = 11%) and 
Aquatides thornei (MLS = 2.07, CV = 11%). 
Paratrichcxiorus sp. was least attractive (MLS = 1.71 
CV = 25%) to Mesodorylaimus bastiani (Fig. 31, D) . 
Mesodorylaimus bastiani was distributed in the ranks 
4, 5, 6, 8, 9, 10, 11, 13 in the presence of 
Paratrichodorus sp. (Fig. 33, A) and to ranks 6, 8, 9, 
10, 11, 12 and 14 (Fig. 33, E) in the presence of 
Paralongidoroxs citri. 
CORTICAL FEEDERS (Fig. 35-37) : There was no 
significant difference in the attraction of 
Mesodorylaimus bastiani towards excised and non-
excised Hemicriconemoides mangiferae (MLS = 2.02, CV = 
12%), Hemicycliophora dbirendri (MLS = 2.02, CV = 4%) 
and non-excised Hemicriconemoides mangiferae (MLS = 
2.01, CV = 4% and Hemicycliophora dbirendri (MLS -
1.99, CV = 13%), (p < 0.05; Fig. 35). The 
distribution of Mesodorylaimus bastiani corresponded 
to ranks 6, 7, 10, 11, 12, 15, 16, 17 in presence of 
excised Hemicycliophora dhirendri (Fig. 37, A) and to 
ranks 8, 9, 11, 12, 13, 15, 16, 17 in the presence 
of excised Hsnicriconemoides mangiferae (Fig. 37, C) . 
In presence of non-excised individuals of 
Hemicycliophora dhirendri and Hemicriconemoides 
so 
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C2 
mangiferae the distribution of Mesodorylaimus bastiani 
corresponded to ranks 6, 7, 8, 9; 12 (Fig. 37, B) and 
6, 7, 8, 10, 11, 13, 14, 15 (Fig. 37, D) respectively. 
Aquatides thornei, however, show differential 
attraction responses towards excised and non-excised 
individuals of cortical feeders. Aquatides thornei 
preferred Hemicriconemoides dhirenderi most in either 
conditions as they were attracted maximum towards its 
excised (MLS = 2.15, CV = 9%; Fig. 36, B) and non-
excised (MLS = 2.00, CV = 16%; Fig. 36, B) 
individuals. The distribution pattern of 
Mesodorylaimus bastiani is shown in Fig. 37. 
PRBDATORS (Fig. 38-41): Both species of the stylet 
bearing predators were attracted maximum towards the 
secretions released by their own members when tested 
in either of the two conditions. Aquatides thornei 
was attracted maximum towards its own excised (MLS = 
2.27, CV - 9%) and non-excised (MLS = 2.11, CV = 14%; 
Fig. 39, C) . The distribution of Aquatides thornei 
corresponded to ranks 6, 8, 9, 10, 13, 14, 15, 16, 17, 
18 and 20 in the presence of their own individuals 
when used as prey (Fig, 41, C & D) . Mesodorylaimus 
bastiani (when used as prey) attracted least number 
of Aquatides thornei when tested either excised (MLS = 
2.17, CV = 8%) or non-excised (MLS = 2.04, CV = 17%; 
Fig. 38, C) . The predators were found to be 
distributed in the ranks 6, 7, 8, 9, 10, 11, 13, 14, 
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16, 17, 18 (Fig. 41, E & F) . Mesodorylaimus bastiani 
also responded maximum towards their own individuals 
when tested as excised (MLS = 2.23, CV = 11%) or non-
excised prey (MLS = 2.16, CV = 14%; Fig. 38, B) . 
These predators were least attracted to the secretions 
released by the excised Mononchoides fortidens (MLS -
1.89, CV = 17%; Fig. 38, D) . The distribution of 
Mesodorylaiinus bastiani corresponded to different 
ranks in the presence of excised and non-excised prey 
individuals as shown in Fig. 40. 
FACTORS INFLUENCING ATTRACTION OF MBSODORYLAIMOS 
BASTIANI AND AQUATIDBS THORNEI 
All biotic and abiotic factors viz., prey 
density, incubation of prey, starvation of predators, 
temperatures, agar concentrations, agar thicknesses 
and distance of predators etc., had significant 
effects on the chemotactic responses of Mesodorylaimus 
bastiani and Aquatides thomei towards Hirschmanniella 
oryzae and second stage juveniles of Meloidogyne 
incognita. 
EFFECT OF PREY NUMBERS {Fig. 42): There was a high 
degree of correlation between the attraction of 
Mesodoiylaimus bastiani and Aquatides thomei and the 
number of prey (r = 0.89-0.92). In both species of 
dorylaim predators attraction increased with the 
increase in number of prey significantly upto a prey 
population of 200 individuals (p < 0.05) .' 
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Hirschmanniella oryzae and the second stage 
juveniles of Meloidogyne incognita in a population of 
more than 200 individuals did not influence the degree 
of attraction of the two predators. Mesodorylairaus 
bastiani and T^ quatides thomei were attracted least by 
a population of 25 prey individuals (MLS = 1.95-2.12) 
and maximum (MLS - 2.18-2.31) by a population of 200 
individuals of Hirschmanniella oryzae and Meloidogyne 
incognita juveniles. The individuals of 
Hirschmanniella oryzae were more attractive to both 
the predators than the second stage juveniles of 
Meloidogyne incognita. 
EFFECT OF PERIOD OF INCDBATION OF PREY (Fig. 43) Tlie 
two species of prey nematodes viz., Hirschmanniella 
oryzae and Meloidogyne incognita juveniles, incubated 
for shorter (4 h) or longer (24 h) durations were 
unattractive to Mesodorylairaus bastiani (Fig. 43, A) 
and Aquatides thomei (MLS = 1.39-1.47, p > 0.05; Fig. 
43, B) . Both species of prey became attractive to 
Mesodorylairaus bastiani and Aquatides thomei when 
incubated for 8 h (MLS = 1.56-1.87, p < 0.05) or more. 
Both species of dorylaim and nygolaim predators, 
Mesodorylairaus bastiani and Aquatides thomei were 
most attractive to prey secretions when individuals of 
Hirschma^miella oryzae and the second stage juveniles 
of Meloidogyne incognita were incubated for 12 h to 
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16 h. Incubation periods less than and more than t h i s 
decreased a t t r a c t i o n of the two s p e c i e s of the 
predators . 
EFFECT OF TEMPERATURES (Fig. 44) : A t t r a c t i o n of two 
species of predators was influenced by the change in-
temperature regime. Att ract ion increased s ign i f i can t ly 
from 5°C to 30°C. Maximum a t t r a c t i o n of 
Mesodorylaimus b a s t i a n i was recorded towards 
Hirschmanniella oryzae and the second stage juveni les 
of Meloidogyne incognita at temperature 30 °C (MLS = 
2.04 and 1.95, r = 0.80 and 0.78) r e s p e c t i v e l y . 
Temperatures higher than 30°C decreased a t t r a c t i o n of 
Mesodorylaimus bas t ian i (Fig.. 44, A) towards 
Hirschmanniella oryzae and Meloidogyne incogni ta 
juveniles s ign i f i can t ly . Aquatides thomei (Fig. 44, 
« 
B) also exhibited similar responses at different 
temperatures towards Hirschmanniella oryzae and 
Meloidogyne incognita juvenijes. Temperature of 30°C 
was most favourable for Aquatides thomei where 
maximum attraction was recorded (MLS = 2.01- 2.11; 
Fig. 44, B). 
EFFECT OF PERIOD QF STARVATION OF PREDATORS (Fig. 45) : 
There was a positive correlation between the 
chemotactic response of Mesodorylaimus bastiani and 
Aquatides thornei and their period of starvation. 
Attraction of both species of predators increased 
significantly from 0 day (MLS = 1.95 - 2.08) to 10 
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days (MLS = 2.13-2.25) of starvation (p < 0.05). 
Individuals of Mesodorylaimus bastiani (Fig. 45, A) 
and Aquatides thomei (Fig. 45, B) when starved for 
10 days were most responsive to the secretions of 
Hirschmanniella oryzae and Meloidogyne incognita 
juveniles. Individuals of Hirschmanniella oryzae were 
most attractive to various groups of starving 
predators. 
EFFECT OF AGAR THICKNESSES (Fig. 46) : Agar layers of 
various thicknesses influence t-hfe attraction responses 
of Mesodorylaimus bastiani (Fig. 46, A) and Aquatides 
thomei (Fig. 46, B) towards the secretions of 
Hirschmanniella oryzae and Meloidogyne incognita 
juveniles. Attraction of both species, of predators 
decreased with the increase in the thickness of agar. 
Both species of predators responded maximum towards 
the secretion of their prey at 2 mm thick agar layer 
(MLS = 1.97-2.09, p < 0.05). At agar layer of 12 mm 
thickness the attraction of Mesodorylaimus bastiani 
and Aquatides thomei towards Hirschmanniella oryzae 
and Meloidogyne incognita juveniles was recorded the 
least (MLS = 1.73 - 1.81, p < 0.05). Among the two 
species of prey Hirschmanniella oryzae was most 
attractive to Mesodorylaimus bastiani (Fig. 46, A) and 
Aquatides thomei (Fig. 46, B) . These prey nematodes 
elicited maximum responses of the two species of 
predators at various agar thicknesses. 
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EFFECT OF AGAR CONCENTRATIONS (Fig. 47) : There was a 
negative correlation between the attraction of 
Mesodorylaitnus bastiani and Aquatides thomei and the 
concentration of water-agar. Agar concentration of 1 
to 2% were most suitable for the predators as their 
maximum attraction (MLS = 2.12) was recorded at these 
agar concentration. At other water agar concentration 
the attraction of Mesodorylaimus bastiani (Fig. 47, A) 
and Aquatides thornei (Fig. 47, B) towards 
Hirschmanniella oryzae and Meloidogyne incognita 
decreased significantly upto 4% of agar concentration 
where it was recorded minimum (MLS = 1.52-1.64, p < 
0.05). The two species of prey, Hirschmanniella 
oryzae and Meloidogyne incognita juveniles did not 
attract pred-ators and the degree of attraction 
remained same to that of control (p > 0.05). 
EFFECT OF DISTANCE *0F PREDATORS FROM PREY (Fig. 48) : 
Increase in the 'distance of the two species of 
predators, Mesodorylaimus bastiani and Aquatides 
thomei from their prey affected their movement 
towards Hirschmanniella oryzae and Meloidogyne 
incognita juveniles. Mesodorylaimus bastiani and 
Aquatides thoimei were attracted maximum towards the 
secretions of their prey when tested from zone 2 and 
3. The responses -of the dorylaim and nygolaim 
predators were moderate when tested from other zones 
of the Petri-dishes. 
76 
£.2 
M 
E 
A 
N 
L 
0 
G 
8 
C 
O 
R 
E 
1.8 
1.6 
1.4 
1.2 
A 
- ^ MJMCCfiMlB JUV. 
- ^ tLflffiOAi 
-T J r* » r-
1 2 3 4 9 
AQAR CONCENTRAHONS <%) 
6 
^2 
M 
E 
A 
N 
L 
O 
G 
8 
C 
O 
R 
E 
1.8 
1.6-
1.4-
1.2 
B 
- ^ M. tNCQQNITA JUV. 
Hi.OByZiAB 
2 8 4 
AQAR 0ONC6NTR/mONft <%) 
"T-
0 6 
FiaA7:EFFECT OF AQAR CONCSNTHATiONS ON THE 
ATTRAOTIW C»^JAJi^mMll (WAND 
p 
R 
^ 
0 
A 
T 
O 
R 
8 
A 
T 
T 
R 
A 
C 
T 
E 
D 
12 
10 
8 
6 
4 
St 
0 
r C ^ 
^ 
^ 
i 
^l 
POINT OF INOCULATION OF PREDATORS 
A. pmiMOfts tNocuusKD IN wunott • £ 
c> pmcwrcms moouLitriD m msefcm • 4 
E • pRfonoiit mocuLicreo IN tfcioR • e 
B • pmroraom ntQcuLfcrtD m atoKw • a 
0> nmOKTOM INOOULIITeO IN MCTM - 6 f' nattaoM tNocuLArsD IN UCTOH - 7 
Fia48: EFFECT OF DiSTANCE (FROM PREY) ON 
THE ATTR/«n'ION OF PREDATORS 

78 
DISCUSSION 
Predator-prey encounter is an important factor 
which initiate predation and govern the rate of 
predation. The predator-prey encounters, as believed 
earlier, were largely depended upon chance contacts 
or occurred due to random movement of predators. 
Chance encounters with the prey is a common phenomenon 
in predatory nematodes belonging to the Order 
Mononchida where chemoattraction has never been 
observed (Bilgrami et al., 1983, 1984). The dorylaim 
predators Labronema vulvapapillatum, Aquatides 
thornei, Dorylaimus stagnalis, Allodorylaimus 
americanus and Dlscolaimus silvicolus are attracted 
towards excised prey (Esser, 1963, Shafqat et al., 
1987, Khan et al., 1996). They also aggregated at 
feeding sites around the prey which were injured or 
captured by another predator (Wyss & Grootaert, 1977; 
Bilgrami & Jairajpuri, 1989a) . These observations 
have led to speculate that chemoattraction occur in 
these predators also, which influence their predatory 
behaviour. Diplogasterid predators viz., Nononchoides 
longicaudatus and Mononchoides fortidens are able to 
perceive prey attractants. They responded positively 
and significantly towards live and excised individuals 
of free-living, ecto-parasitic and endo-parasitic 
nematodes as well as bacteria (Bilgrami & Jairajpuri, 
1989a). The pre- (during feeding) and post feeding 
7S 
aggregation (after the prey is completely consumed) of 
these predators (Bilgrami & Jairajpuri, 1988) and- that 
of Diplenteron colobocercus (Yeates, 1969) suggest 
more than a casual role of chemoattraction in 
establishing predator-prey encounters. 
Present observations on the chemoattraction 
behaviour of dorylaim (Mesodorylaimus bastiani) and 
nygolaim (Aquatides thomei) predators suggest that 
positive attraction is evident in these predators 
also. The great similarity in the attraction profile 
of Mesodorylaimus bastiani and Aquatides thomei 
towards prey nematodes belonging to different trophic 
groups and influences of various biotic and abiotic 
factors on their attraction indicate that both species 
of predators are very similar in their behaviour and 
requirements. The predator-prey relationship measured 
for one species of predator (Mesodorylainais bastiani) 
strongly supports the observation made with the other 
species of predator (Aquatides thornei). Exception 
being only in their responses. Aquatides thomei was 
more responsive than Mesodorylaimus bastiani. This 
differential response could be attributed to the 
differences in their inert behaviour as well as their 
preferences for prey attractants. • 
Nematodes reached bacteria by chance or willful 
movement (Poineer & Hansen, 1986, Bilgrami & 
Jairajpuri, 1988), their orientation is determined by 
GO 
probing movement of the head (Ward, 1976; Seymour et 
al., 1983) and location of bacteria depends upon 
papillae and amphids (McLaren, 1976; Wright, 1983). 
The present studies also indicate attraction of 
Mesodorylaimus bastiani and Aquatides" thornei in 
response t-, the secretions released by different prey. 
The differential responses of Mesodorylaimus bastiani 
and Aquatides thornei towards species of prey 
belonging to different prey trophic groups suggest 
their preferential attraction behaviour. It could be 
possible that some prey nematodes secrete repelents 
which are undesirable for predators. Esser (1963), 
Bilgrami & Jairajpuri (1988, 1989a, 1989b); Bilgrami 
(1992b, 1993; 1995) have suggested that species of 
Helicotylenchus secrete toxic/unfavourable secretions 
which repel the predators. The fact that 
Mesodorylaimus bastiani and Aquatides thornei were 
attracted least towards Helicotylenchus indicus and 
Paratrichodorus sp., is in conformity with the earlier 
findings. These species of prey nematodes appeared to 
have released secretions which are either toxic or 
unfavourable to predators. Such secretions make 
predators either unresponsive or moderately 
responsive. Besides the secretions, concentration, 
quality and quantity of prey secretions may also play 
differential role in attraction responses of 
Mesodorylaimus bastiani and Aquatides thornei towards 
different species of prey. Such characteristics vary 
;u 
from species to species and individual to individual 
(Bilgrami, 1990b). 
Doncaster & Seymour (1973) concluded that the 
minimum response threshold decreases in starving 
nematodes. Thus, starving nematodes could sense even 
weaker stimuXi- However, Bilgrami et al., (1985a) 
has suggested increase in the degree of minimum 
response threshold level in starving Hirschmanniella 
oryzae. The differential response of Mononchoides 
longicaudatus and Mononchoides fortidens towards prey 
nematodes, incubated for variable durations, suggest 
that a minimum period is necessary for the development 
of the perceptible attraction gradient of prey 
attractants. During present observations it seems 
that the minimum response threshold of Mesodorylaimus 
bastiani and Aquatides thornei decreased with the 
increase in the period of starvation resulting in the 
increased attraction from 0 to 10 days. 
The effect of agar concentrations and 
temperatures on the attraction of Mesodorylaimus 
bastiani and Aquatides thornei towards their prey may 
be related to their activity. Wallace (1969); Azmi & 
Jairajpuri (1977); Bilgrami et al., (1983) suggested 
that the activity of nematodes declined in increasing 
agar concentrations. It could perhaps be their 
reduced activity which inhibited attraction of 
predators towards their prey at agar concentrations 
more than 2%. 
The differences in the attraction profile of 
Mesodorylaimus bastiani and Aquatides thornei at 
different thicknesses of water agar may be attributed 
to the thickness of the agar layer. Various 
thicknesses of agar layers affected the dispersion of 
prey attractants and the formation of minimum 
perceptible attraction gradient particularly in agar 
layers of more than 4 mm thickness. 
Wallace (1963) found lower (5-10°C) and jhigher 
(40°C or more) temperatures unfavourable for the 
nematodes. Bilgrami et al., (1983) found temperatures 
influencing activity of a predatory nematode, 
Mononchus aguaticus and affecting its rate of 
predaticn. The decrease in the attraction of 
Mesodorylaimus bastiani and Aquatides thornei at 
temperatures less than 25 °C and more than 35 °C may 
be-attributed to their activity which is inhibited by 
the lower and higher temperatures. Besides, 
temperatures may also influence the dispersion of prey 
attractants in the surroundings resulting in 
differential responses of the predators. 
The ability of predators to recognize their own 
chemical secretions (Esser, 1963; Shafqat et al., 
1987) may induce cannibalism. Cannibalism is a 
natural phenomenon occurring in most species of 
predators (Bilgrami & Jairajpuri, 1985; Bilgrami et 
al., 1986b) under conditions of non-availability of 
prey nematodes. During present observations maximum 
attraction of Mesodorylaimus bastiani and Aquatides 
thomei towards their own individuals suggest their 
ability to differentiate and recognize their own 
chemical secretions, which otherwise would resort them 
to prey upon their own individuals (Cannibalism) . 
Attraction of plant parasitic nematodes is 
influenced by their distance from the source of 
attraction (roots) (Bilgrami et al., ' 1985) . Bilgrami 
& Jairajpuri (1989) attributed the difference in the 
attraction of Mononchoides longicaudatuB and 
Mononchoides fortidens on their attraction when tested 
from increasing distances to the time taken by the 
attractants to form optimum perceptible threshold 
level in agar. The time taken by the attractants to 
disperse in the surroundings to reach the predators 
also made the difference in chemotactic responses of 
the two diplogasterid predators. Stimuli of stronger 
intensity may require lesser time to develop a minimum 
response threshold and could easily be spread in a 
particular area faster than the stimuli of weaker 
intensity. 
There are various factors which are responsible 
for increasing or decreasing the minimum response 
threshold of predators. Formation of minimum 
perceptible attraction gradient in the agar and around • 
the predators could be one of the factor which 
influenced the attraction of Mesodorylairaus bastiani 
and Aquatides thornei. Diplogasterid predators, 
Mononchoides fortidens and Mononchoides longicaudatus 
required 4 h incubation of prey attractants to respond 
(Bilgrami & Jairajpuri, 1988). Aquatides thornei did 
not respond to Rhabditis sp., when incubated for 4 h 
(Bilgrami et al., 1985c). Allodorylaimus americanus 
and Discolaimus silvicolus required 12 h incubation to 
respond to the secretions of the prey (Khan et al., 
1996). During present observations when excised and 
non-excised individuals of Hirschmaimiella oryzae and 
second stage juveniles of Meloidogyne incognita were 
incubated for 12-16 h attracted Mesodorylaimus 
bastiani and Aquatides thornei positively. The 
disparity arising out of the study made earlier by 
Bilgrami et al., (1985c) on Aquatides thornei and the 
present one may have resulted due to increased period 
of incubation of prey attractants, period of 
observation and the thickness of agar layer. This 
appears true as the formation and development of 
minimum perceptible attraction gradient (which an 
individual can perceive), mainly depends upon the 
period of incubation of prey attractants, speed of 
dispersion of prey attractants, period of observation 
and the influences of various other" factors. It is 
therefore, the responses of predators depend upon 
r.5 
their own threshold levels which vary from d"pecies to 
species and individuals to individuals. In some 
species it is high while in others it is low. 
Individuals having low perception threshold could 
percieve attractants early and from long distances 
while others having high threshold levels could take 
longer time to percieve stimuli even from shorter 
distances. The time of formation of perceptible 
attraction gradient of the attractants also govern 
chemo-tactic responses of predators. Longer durations 
(12-l6h), required to incubate prey attractants, form 
minimum perceptible attraction gradients to elicit 
responses of Mesodorylaimus bastiani and Aquatides 
thornei. Whereas, shorter durations (4 h) are 
required to make Mononchoides longicaudatus and 
Mononchoides fortidens responsive to prey attractants 
(Bilgrami & Jairajpuri, 1988). 
The present studies on Mesodorylaimus bastiani 
and Aquatides thornei support that chemoattraction in 
dorylaim and nygolaim predators do occur similar to 
diplogasterid predators which might have remained 
unnoticed because of their high threshold levels. 
However, it may be concluded from the present 
observations that chemoattraction in dorylaim and 
nygolaim predators is not as strong as in 
diplogasterid predators. 
Due to comparatively week _ attraction responses 
and high threshold level of perception Mesodorylairaus 
bastiani and Aquatides thomei responded maximum to 
prey attractants from shorter distances. The degree of 
attraction decreased with the increase in the distance 
of prey secretions. 
As far as the prey searching behaviour of 
predatory nematodes is concerned, still much remains 
to explore and more to work to understand the 
principles and mechanisms involved in their search 
behayiour. However, at the present moment with the 
available informations, what so ever, the predators 
belonging to different groups may be classified into 
three categories depending upon their responses 
towards their prey. One, which is having high 
threshold levels of perception, requiring longer 
durations of prey incubation (dorylaims, nygolaims and 
aphelenchid predators) and the second which have low 
threshold level of perception require shorter 
durations of incubation of prey attractants 
(diplogasterid predators).- The third category belong 
to those predators which do not have any level of 
perception (unresponsive) of prey secretions 
(mononchs). 
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